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FOREWORD

The work described in this report was authorized under

Contract No. DA 18-035-AMc-282(A) which covered the period from

JulY 1964 to July 1965.

Notices

Reproduction of this document in whole or in part is

prohibited except with permission of U. S. Army Edgewood Arsenal

Chemical Research and Development Laboratories; however, DDC is

authorized to reproduce the document for United States Government

purposes.

The information in this report has not been cleared for

release to the general public.

Disclaimer

The findings in this report are not to be construed as

an official Department of the Army position, unless so designated

by other authorized documents.

Disposition

When this document has served its purpose, DESTROY it.
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The present report is the first on a series of research studies aimed

at developing a comprehensive battery of ability tests to evaluate the

effects of drugs on human performance.

Tests comprising a preliminary sub-battery were selected and developed

to sample a broad range of .auman abilities in four categories. Two ability

tests were chosen within each category as follows:

Visual Acuity and Time Estimation as measures of Sensory-
Perceptual abilities;

Reerti - T-I- and Manipulation &. cas-res af O re,--Wooi
abilitiesj

Grip Strength and Balance as measures of Physical Proficiency
abi 11ti es;
Short Tenr Memory and Addition as measurt, of Cognitive
abilities.

The effects of a 12 gamma/kg. dose of Scopolamine on each performance

test were studied with the following results:

1. The tests selected were s.n.ltive to Scopolamine, which
generally led to poorer scores on each of the performances
measured.

2. Perforrnance in general was pouviet from two to four hours
after the drug was administered.

3. Among the abilities studied, Viau=l Acuity (Near) was most
severely affected, while Grip Strength, Reaction Time and
the accurat-y of Time Eetlmation were only slightly affected.

4. lceptions to these general findings exist; they cannot be
indiscriminately generalized. For example, 3/4 hours after
drug administration, both Mantpulatian and Balance were more
severely affected than Near Visual Acuity. The value of using
separate ability measures is thereby demonstrated insofar as
drug effects depend, at least in part, on the particular
ability tested.

It was concluded that the results were encouraging for continued de-

velojpent of the battery through modifications of existing tests and establish-

ment of new tests.

Furthermore, it was recognized that the ultimate value of the ability

tests develp•d would lie in the extent to which p-edictions could be made

about drug effects on operst.oml m.litary tasks frm drug effects on the

comupont bilities rtuled in tbe labemwtory.
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The research reported here is thý-- Tirst on a series of studies of

the eff'ects of chemical compound~s on humtvn -,prformance, conducted. by the

American Institutes for Research (AIR)} witb -,h.e support of the U. S.

Army Is Chemical Research and Davelorznert laý&.'K'atory (CHDL).

7he overall goal of the p~oject is the ý.ezrelopment of a comxjwehensive

test program for evaluating the effects of chx'lcompounds on hinian per~-

formance. The projiect aims at providing a a~_il nd c ontrclled means

of predicting from drug effects in laboratory tevting~ to effects in military I K
operationu.

This first report concentrates on the initial pkkase of the resesrch

p-rogram, which established tests and testing procedures for atadying tbp

effects of a chemical agent on the performwnce of tests of a saznpie ofT

basic humian abillties. The aý-nt was Scopolamine (12Y /kg.') and the tests

were representative of folir nsajor areas of buman performnc~e cate~gorized

as Psychomotor, Phiysical Prof iciency, Sensory- Perceptual, and oniie

The sample was selected from a more comprehensive prell-m.I\ry set of

a~bility tests, which had been carefully chosen following a survey of exist-

ing ability tests. The full 'List of tests recomended for exploi,,.n,1on WaJ

possible subsequent development is Included in the First Quarterly 1ýýy-ort

(AIR Report V-25-1, 15 October 1-964).

Wherever posfible, previous factor anadiysis information was uised to

guide the choice. The general rationaLe inderlying all test selection,

wn4 unuierlying the identification of the abiltties themselves is concisely

presented in the First Annual Sunmisry Report of the currenrt research

(15 S~eptember, 1965).

1. pas a number of aicrogra. Thus 12 Y/kg. 12 micrograms per J
ki1kcgra of body wight.
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TI. METHODOLOGY

A. Test Battery:

The tests chosen for the stud, were selected because they incorpor-

ated the following features:

a) they were believed to be representative of the aforementioced

categories of human ability performance;

b) they were easy to administer and score;

c) they could be conducted within relatively brief testing
periods:

d) they were repeatable (i.e., So could not learn to perform
them correctly);

e) they were consistent with the safety requirements of the
volunteer subjects.

Table 1 presents the tests selected, two tests representing each of

the ability categories isted. A brief description of each of the tests

pre-ented in order of administration follows. Except fo± the b~andard

Chal.e.~e, the name of the abil~ty is iresented first. The test name,

which followd in parentbesin, 's the one used thereafter to describe the

paiticular test of the ability Involved.

S92DAJAD CHAURIGE: . was shoun a 3 x 5 card containing a lelter or number.

He was first asked to name the card, ther, take it, and t-:en place it on its

correspondi ng space on a board containing all the letters and numbers If

the S did wAct name or take the card, he was still asked to indicate the lo-

cation of the corresponding space. If the S failed t.o eomply with all of

the absove instructions, he was considrered mttcptable for the Test Session.

Complian:e with aw7 one of the cha.llengee -as evidence for the exstence

of the minimal' level of wabJect awareness and Experimenter-'Subject rapport

re ;,ired to meawLrgf-.J.y pursue the remainder of the tests.

'IJ1tAL ACb. (Near Vifua2i .-ui•; Far Visual.Acuity): A modified Bausch &

Lomb Orthc'rator teat of ?,ear aý.d Fa: Aculty was developed. The task was

the ident ficatiou of *he location of a checkerboard design in progresslvely

amlIer targrt quares, and the score wati the awllest wcuity level eorrect4

identified.

,L* For Acuity and t) New, kult thresholds were reeorded durinC

aweb seuiton. The average for each threshold was used as the 'sa score.

10
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MANUAL DEXTERITY (Manipulation): A modified form of the Minnesota Rate

of Manipulation (Displacement) test, shown previously to measure Manual

Dexterity was administered with a 30 sec. time limit. The S was required

to move as many blocks as he could from one hole to an adjoining hole. The

number of blocks moved was recorded on two successive trials. The average

of the two trials was computed as the score.

STATIC STMIGTH (Crip Strength): A hand-grip dynamometer was attached to a

table, beside which the S stood. The number of kilograms of pressure applied

was recorded on two successive squeezes which were one minute apart. The

greater pressure exerted was taken as the score. Previous studies had shown

this measure to be diagnostic of a general static strength factor.

GROSS BODY BUI1X9U7RM (BaJance): Fleishman's Balance-A test, shown pre-

viously to measure the Gross Body Equilibrium factor, was used. Ss were

permitted however, to keep their eyes open and to use their arms for balance.

So balanced on one foot for up to 20 secs. The time thLt the S balanced

was recorded on two successive trials, and the average time balanced was

computed as the score.

NtIBER FACIIl'X (Addition): The standard NP test was administered in a se-

quence modified to ensure homogeneity of difficulty in the experimental

sessions.

The number of problems correctly solved in a 3 minute test period was

recorded as the score. The Addition test consistently loads on the Num _r

Facility factor.

SHO[T T7K MEY2 (Auditory Number Span): Sixteen series of numbers, each

consisting of pairs of 3-digit to 9-digit groups, were recorded on tape.

(e.g., a pair of 3-dlit numbers followed by a pair of 4-digit numbers,

etc., Up to a pair of 9-digit numbers )

Tlu S's task In ech essilon wa to repeat the numbers he beard. The

difficulty ncresed from the 3-dit to the 9-diit 1ll, and the hbidbet
level corect• r repeated recordd " the score.

-12-
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TIME ESTIMATION (Empty Interval Judgements by Production).- Subjects&I

practiced counting to themselves from I to 10 to estimate a 10 second

interval. They were given 10 trials during the Orientation Session

on which they had feedback as to vhat their actual estimate was. No feed-

back was given in later sessions.

During each test session, each Subject was given five "no feedback"

trials on which the actual time estimated as 10 seconds waa recorded. Two

measures were derived:

a) the average of the five estimates of a ten-second
interval;

b) the variance of the five estimate scores around the
mean time estimate.

REACTION TIME (Visual Reaction Time): Simple re&ction time to a light

stimulus was recorded for 2 trials, each trial consisting of 10 stimulus

presentations. The score was the average RI of the 20 presentations. A

large number of previous studies demonstrate that this type of visual re-

action time measure loads on a general Reaction Time factor.

The basic instructions for each of the tests are included as

Appendix A. For each test, an explanation of the task and instructions to

the S were given in the Orientation. Slightly modified instructions for

the Baseline Testing and Fvperimental Testing are also included. These

consist of simplified instructions for Baseline Testing, and repetitive

instrnctions for Experimental Testing to allow for possible Subject unre-

sponsiveness. Each proceud'e incorporated a time constraint so that a test

had to be completed in a fixed time period. Allowances were miaO for sub-

ject unresponsiveness by calling for a repeat of basic LstructLons. If,

within a fixed time limit, the S 6till did not respond, the test was ter-

minated and he proceeded to tne next test.

- 13 -



B. Procedure:

The tests were conducted in two rooms in CRDL's Hu=an Peormaxce

Test Laboratory. Both rooms had acoustic-tile ceilings an one contained

a %ound,;roof IAC clhmber.

Figure I illustrates the allocation of test space for the study.

The numbers are keyed to the tests, and represent the sequence in which the

tests were run. Five tests were c..nducted in Room A and three in the

chamber in Room B. Testing in each room took about 15 mLnutes and a staggered

schedule was developed so that when one S moved from Room A to Room B, a

second S entered Room A.

The time taken for a given S to run through the 8 tests was called

a Test Session, and each Session began with a Standard Chmllenge degigned

to assess the cooperatflon of the S. The test sequence was fixed, with one

Test Administrator giving the tests in Room A and another in Ro= B.

ROQ A ROOM B

i ,

se. Standard Challenge 3. Grip Strength 6. Memory
1. Visual Acuity 4. Balance 7,, Time Estimation
2. Manual De3terity 5. Addition 8. •ir Reaction

Fig. 1. Location of tests in the laboratory.
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Four groups c-" four So were studied. However, one S was unavailable

for the first grouj in which only two So .'eceived Scopolamine.

Two groutps were begun on a Monday and two on a Wednesday of each

of two successive weeks. The first day for each group was devoted to

Orientation and Baseline Testing, aud the second day was devoted to Experi-

rental Testing.

Table 2 presents a diagram of the overall testing schedule.

TABLE 2. Subject Treatment Schedule

Treatment, Week I Week 2

Gr. I Gr. II Gr. III Gr. TV
Mort. Tu Wed. Th Mon. 1 iu._ Wed. Th.

Orientation & Baseline Testing 1 3
Experimental ) ?lacebo I 1 1 2i

esting) Scopolamine: 12 gmm 2 3 3

Ss were 4lo'ed 1 hour each for orientation, and 1/2 hour each for

all subsequent test oessions. Orientation and four baseline sessions were

run on the first day; a fifth baseline (preceding Dose Administration 2) and

five experimental sessions (after Dose Aaministration) were run on the second

day.

Anple res and imeal times were provided for in the schedule which is

presented in A;Vendix Bp Table 6.

2!. Dose Administration (D) was by intra-muscular injection.

- 15 -

I i



C. Subjects:

The 15 So were medical volunteers drawn from the 1st and 2nd Arn?

Areas. Background information on the S including their rank, date of

birth, highest educational grade crazpleted and military speciality Is.

sumarized in Appendix B, Table 5.

The PF-cebo group contained 3 Pf-. 's and one Specialist; the ScoTolutine

group contained 6 Pfc.'s, 3 Specialists, 1 Private and 1 Sergeant.

Ages ranged from 20 to 26, and highest grades completed ranged from

n1th to 15th.

Subject screening was conducted by the Clinical Research Division

of CRDL's Medical Research Directorate. The screening, which determined

the eligibility of Ss for various compounds, included consideration of

subject information drawn from a Personal and Medical History, a Psychiatric

Interview,, and. the izmescta Multiphasic Personality Inventory.

.16
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D. Statistical Treatment:

Several statistical analyses were performed on the data to answer

questions about the effects of Scopolsmine on test performence.

For each test, the mean and standard deviation at each session was

computed for the ii Scopolamine and the 4 Placebo Ss. A Baseline Value

(B) was ccmnputed as the average of the last two baseline scores, thereby

best representing the pre-drug performance by minimizing practice effects.

The data which provide the basic findings of the study are presented in

Tables 3a and 3b. Table 3a presents the Means and Standard Devietions of

performance on the Orientation and the five Baseline Sessions; Table 3b

presents the same measures for the Baseline Value and the five Dosage

Sessions.

Additionally, a Z-score was computed to provide a bas as for co4maxi-

cn acros. te6st. For each test, the score reflects the post-drug perfor-

mance value in terms of its relation to the distribution of pre-drur Base-

line Values. (See Table 14).

Several statistical analyses were conducted to examine the effect

of Scopolamine on each performance test:

(1) Baseline Values vs. Drug Scores (e.g., Subjects acting as
their own control in the Scopolamine and in the Placebo
Groups.)

(2) Placebo Groups vs. Scopolamine Grovps

The first set of tests indicated the degree to which each of the two

group' 1 performance was charged from its Baseline Value as a function of

the dosage sessions.

The second set of tests, in providing a control group, indicated the

extent to which the significant differences found above could reasonably

be attributed to the drug.

In the first set of tests, analyses of variance 'were performed to

test the significance of difterences among experimental test sessions for

the Placebo and the Scopolamine So. Where F-tests indicated significant

differences, individual Sandler's A tests3 were conducted to determine

whether each session score differed significantly from the Baseline Value.

(See Table 7).

3- In Sandier, J.A. A teot of the sigxfficeame of the difference between
the means of core latod measres, based on a soilification of Student's t.
gr-it., J. P,,•., 1955, M 225-22T.1
i . rr-T



In the second set, a series o0 t-tests ccopared the differences

between the Placebo and Scopolamine groups (See Table 8).

Where significant differences appeared in both sets o?' tests, the

change in performance could moat likely be attributed to the drug. Where

significant differences appeared in the Subjects-as-their- Control tests,

but not in the Placebo comparison tests, the drug's effect the agent

inducing the change was less certain. Possible effects on rformance of
"second-day" factors (e.g., weather, fatigue, boredom, an t of sleep, etc.)

must alwmys be recognized.

A note of caution is offered regarding the degree tI which generaliza-

tion may be made from snall sample studies such as the pre ent one, Extrapo-

2ations are only .legitimate to the extent that the prese volunteer sample
is, in fact, representative of the population of interest e.g., Army en-

listed men). Although there is no reason to doubt the present group's

i f'tire testing with more volunteers will be required

before generalizations can confidently be made to the el sted military

population at large.

Furthermore, it is recognized that the statistical analyses employed

in the present report are not exhaustive; they present instead an initial

overview of the data generated by the research. For the sake of expediency

in presenting the major findings, extensive analyses of differing statistical

types were not undertaken at this time. For example, the results concentrate

on the overall effects of the agent and do not consider individual differences.

Continuing analyses are in progress, and relevunt findings will be

reported in subsequent pawnes and reports.

-18.
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Inl. RESUMIJ AND DISCUSION

The results presenate in Table 3 are pictorially represented by

the graphs in Figures 2-11 showing the performance of the Placebo and

Scopolamine groups before and after Drug Administration. Figure 12 pre-

sents the grephic representation of Table 4 showing the relative effects

of Scopolamine on the different tests.

A. Effects of Scopolamine on Individual Test Performance

Each of the curves shows the effects of an intra-muscular injection

of Scopolamine on performance on a particular test. The curves for each

treatment group (i.e., ScopooLemine and Placebo) are divided into two parts

showing the trend on the first d%- and on the second day. The point betwmeen

the two days represents the Baseline Score (B) computed as the average of

the last score on the first day (b4) and the first sccre on the second day

(b5). The time of injection or Dose Administration (D) is shown on the

second day falling between b5 and the first dosage session (dl).

Whereas the horizontal scales are the same for all tests indicating

the time and sequence of test sessiors, the vertical scales differ according

to the performance measure used for each of the different tests. The fact

that same of the vertical scales are ascending while others are descending

is due to the desirability of uniformly representing decrements in perfor-

mance as a drop in the curve. 

I

A cursory look at all the curves showed several major trends:

a) Etability of baseline scores was generally reached by the end
of the first day's testing.

b) The Placebo %ý7A Scopolamine groups did not differ gzeatly
p-ior to the drug administration.

c) Scopolamine generally causcd a decrement in performance with
scores tending to return to base.ine levels by the time of
the 5th post-drug session, 8 3/4 hours after drug administra-
tion.

d) Performance generally deteriorated steadily and was x~oreat
on the second poet-drug test session (d2: 2 1/24 hre. after
injection); however, same performance measures were poorest
at dl (3 1/4 hrs. after injectioa) and others were poorest
at d3 (V41/4 brs. after injection).

47 %e ;oW2. exception to tis rl in for the Time Estimate curve which
plots the actual time estimated as 10 seca., and for which decrment in
perftomance vould be indicated by the mowut of deviation frm the true
estimate of 10 aefs.

19



.L'ne sZat6s1ica. anayses via .i-Lests and A-tests examinea the hy-

pothesis that d1fferences in scores were a function of the diffe:'ing test

sessions for the Placebo and Scopolmine groups. Appendix C, Table 7 pre-

sents the results of these analyses.

Placet_ : The analysis of variance of the dosage session scores showed that

Manipulation vas the only test cn which Placebo performance differences

were significant on the differing test sessions. The d5 session score was

significantly higher than the Baseline Value with Manipulation) indicating

that learning or facilitation had occurred. No otiher test showed such signifi-

cant learning effects for the Placebo Group.

ScpoLamine: The analysis showed a significant change in performance for

every score except the variance measure derived from the Time Estimate per-

formance. Evezry significant change but one indicated a decrement in perfor-

mance due to the drug. The exception is the d5 Reaction ilme score in which

reaction time was significantly faster than the Baseline Value-

The t test analyses examined the significance of the difference be-

tween the Placebo and Drug groups during each test session. Appendix C,

Table 8 presents these test results.

Baseline Sessions: None of the differences between the two groups' baseline

scores wqs significant. Thus, there is evidence that the groups were effectively

"matched" before drug administration.

Dosage Sessions: Significant differences between Drug and P"Lacebo grourp

&ppeared during at least one test session for all performance tests except

Grip Strength and the two Time Estimation measures.

Differences between Drug and Placebo groups were most significant

for the Addition and the two Visual Acuity measures; significant differences

generIaly continued to pnear througtout the five poet-drug test sessions.

On the other hand, acme tests (e.g., Balance and Reaction Time) showed eignifi-

cant differences in early test sessiona but not in later sessions.

A more detailed look at the tests in relation to each other follows

an analysis of each of the tests.

£PO .
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In discussing drug effects in this report and subsequent reports,

analyses with respect to physiological causation and effects will be minimized.

While the desirability of thoroughly understanding drug effects ,n terms

of aL integrated view of the behavioral, the pbysiological, and ultimately,

the neurochemical levels of drug action is recognized, this series of re-

ports will concentrate on the performance aspect of drug effects.

23
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Both Far and Near Acuity maq be considered simultemeously.

Figures 2 and 3, and Table 3 indicate the follovi'1:

1. In baseline testing, both Acuity scores were extremely stable

&nd demonstrated normal acuity thresholds of about 1 min. of arec, (equtvmlftz

to 20/20 vision). Average Far Acuity thresholds ranged from .90 to 1.08

mine. cf arc. Average Neear Acuity threshc(du ranged from .89 to 1.01 mine.

of arc.

N. Near Acuity was affected far more severely than Far Acuity.

Average Near Acuity thresholds increased from a Baseline (B) of .9 mrin. of

arc to 3.78 min. of arc.; average F-r Acuity thresholds increased from 1.0T

to only 1.75 min. of &,:.,

3. Recovery of Far Acuity started sooner than Near Acuity. Poorest

rerformance for Far Acuity was reached on the second session following Drg

Administration; for Near Acuity it was reached on the third post-drug session.

By the time of the fifth pout-injection sessioný the Flr score hbd almoft

returned to its Baseline (d5 threshold w 1.17 min. of arc.), wherepA the

Near scores still shoved &preciable decrement, (d5 threshold k '.69 rmin. of
a.'c).

F~nre 4 and Table 3 shoy" the following major findings vith respect

-'o performance on the Minnesata Rate of Manipalation Test of Manual Dexterity.

1. Learning was in evidence during the course of the tvo test

days. In baseline tecting the av-rage number of blocks moved increased steadily

from a.zprcmzmately 38 to 43. During the 3ecord day, averpges for the Placebo

8. contintwd to increase to aimost 49, vhiich %-& significantly grester than

t'Ue BaseZine vsu. i:,' 27.

2. Scopolamine adversely affected Manual rexterity. The number af

blocks moved by the dr4ed Of significantly dropped from a 3aseline sca.-

"f 4.1.6 to dl and t2 scores of 26. 4 and 26.3, respectively.

Later testing ga evidence of recovery until, at the dC session. per-

f'rmaw= wu bek to a ear-beseline lsv*el of 43.0,

- • -



Grip Strength

Figure 5 and Table 3 contaiu the following major findings with re-

spect to Performance on the D -nacueter Test of Static Strength:

1. Undrugged testing was rel ativ~ely stable althougb the Placebo

subjects tended to perform ulightl~y better than the Scopolamine subjec~ts.,

providing an average score of 58.4 kilos vs. 55.0 kilos squeezed. Average

performance of the Placebo So on the second day was very stable ranging

frOM 56.5 to 58.4e kilos.

2. Sco~polamine induced a significant decrement in performance,

dropping the average score from a Baseline Value of 55.0 to a d~l value of

48.3 kilos.

3. R~ecovery was relatively rapid; d4 scores &pproaching, and d15

scores suripassing Baieiive Values.

Balance

Figure 6 and Table 3 contain the following major findings with re-

spect to performance on the Balance-A test off Gross Bodyr Equilibrium:

1. Und~rugged p..rforumnce of both the Placebo and Scopolemine

groups was stable; the Baseline Values for average time balanced were 17.9

secs. for the Placebos and 18.5 secs. for the Scopolaiines, respective3lr.

2. Scopolamine caused a significant drop in balance 1-rformance

iL the drugged group wtth average balencing time dropping to 5.9 seecs., 4~5

minutes aftter DA. Ferfarmance steadily recovered with subsequent sessions

until the drugged grouT almost returned to its Baseline Value 8 hours and

45 minutes after DA.

3. A slight learning trend vas noted for the Placebo group which,

at the end of the second dqay, was areragig close to the mazlomvau T1

attainable (i.e., 20 oees.).
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Addition

Figure 7 and Table 3 contain the following ma~jor findings with re-
spect to perf-ormance on the Addition test of Number Facility:

1. Scopolamine So averaged slightly higher baseline scores than
Placebo So; the Baseline 7e.l-ue for mean ntumber of problems correctl3y solved
for the two groups being 41.2 and 36.8 respectively.

2. Scopolamine caused a significant drop in addition score to a d2
session low of only 14.6 problems correctly solved.

3. Recovt--y wras gradual and not complete by the d5 session, at which
time the score at 25.7 was still significantly lower than the Baseline.

ftmory S2,an

Figure 8 and Table 3 sbow the following major findings with respect
to performance on the Auditor Number Span test of Short Term Memory:

.1. In baseline ttesting, a slight out non-signi~ficanrt 1.earrding trend
vwa exhibited by both the Placebo and Scopolamine groupso, the latter
being somiewhat better than the former. Th~e Baseline Value for mesa ntumber
of digits recalled was 6.4 for the Placebo and T.0 for the Scopolamzine groups.

2. Scopo~lamine La&uoil a significant drop in performance for the
ding grovup reducing the number of digits recalled to a low of 5.1. during the
d2 session.

3. Recovery began afte:r the d2 session-, but did not quite reach
baseline levels by the time of the last test session.

Time Estimatiozi

m0

Figures 9 and 10 wan Table 3 contain the fol-loving ma.jor findings
with reopect to pertormamnce in Tim Estimation:

'Figure 9 presents the average time that was estimated an )O re-.,

az,,d Figure 10 presents the variability with which that estimate was made.)

I. Mo e befeline testing d sonstated that. toth the Placebo and

Scopolamine grSup were accurately able to ehtigte the 10 sees. Intevanl,

with Baseline Values of 10.0 ssýu "re n•n04 feeos. l respectively. 1orover,
the )riabiliue of the estimate was low f with meaon findci acres just reset

.5ee.
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2. The effects of Scopolemine vere marked on both the accuracy

and variability of the time estimate. Whereas baseline scores in the

Scopolamine group tended to fluctuate slightly cA both sides of the 10 sec.

mark, the average drug scores uniformly shcwed underestimation, the maximLn

effect occurring at dl with an estimate of 8.70 secs.

Simultaneously, while the Placebo So mainrtained their variance

scores around .5 secs., the Scopolamine Ss' scores increased markedJr to

maximum values of 1.6 secs. and 1.3 sees. at the d2 an d3 sessions.

3. By the d5 session, recovery was not cooplete for the. mean scores

vhcse average estimate was 9.53 secs. , but it vas coiplete for the variance

scores which steadily improved after the d2 session to a near Baseline

Value of .54 sees.

Reac+ioa Time

Figure 11 and Table 3 contain the following major findings relative

to the effects of Scopolamine on Simple Reaction Time to a light stimuli.

1. Baseline Scores for both the Placebo and Scopolamine Groups were

very stable ranging from 219 me. to 235 ms. with a maximum standard deviation

of about 30 me.

2. Scopolamine affected performance markedly, maxi=LI3y lengthen-

ing the time from a Baseline Value of 226 me. to a d2 value of 396 me.

3. i-covery vas raid and the average score returned to a better
than Baseline level of 211 us. for the d5 session.

-37-
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"B. Relative Effectiveness of ScoLiolamine on Test Performance

One aim of azr research effort involving drugs and performance

should be the tvld analysis of (a) how severely does a drug affect one

k't.l A-f irziozmanc, as c,, xed to another, and (b) when can the greatest

effects of P given d-rg bc -aect'i-i

Ili orde- o attevt .4eq,,,titly answer these questions, a technique

foi cor)&ring perfcr, %r l;-- or a 4'-• -ts must be found. But the problem

is more complicated -han t T- -4-- '• ' rst insofar as the "common de-

nominator" of the scorer eaxr 'e a asuple arithmetic difference score,

nor caa ±t be a percenrile sco- bee- differences exist in the kinds of

numerical scales on which the scores are based. Thus, for example, while

6 drop in number of cýrrect .dd+Ition sLor~e from 40 to 20 may be considered

as a 50% loss, a lengthening of Reaction Time from 200 to 400 ms. (equivalent

to a doubling or a 100% increase in score value) cannot be interpreted in

the same way. In fact, while scores for which lowered values indicate poorer

performance have a decrement limit of 100%, scores which indicate poorer per-

formance with increased values (e.g., Visual Acuity; Time Estimate variance)

have no such limit to their per cent decrement value.

Thus, short of distorting the scores by using mathematical transforms

(e.g., reciprocal values), simple ntmnerical maripulation will not suffice

for the ccmparison of scores on differlng numerical scales. The use of the

Z-score circumvents mazr but not all of the problems arising from the use of

differing scale systems. It is a measure cf the deviation of a test score

from its own baseline distribution, providing a common denominator of per-

formance charge across terts with respect to each test's scores.

The solution is not perfect inasmuch as the score values themselves

are differenty 41istributed in different tests., qince use of Z-score is

technically valid only for normally distributed data. its value is limited

with score distributions that =W be severely truncated (e.g., Balance).

Nwertbeles, for the presnt stud1, the Z-score proides a uwef indicator

by vhich perfarm@nce ot most of the different tests W be ca u .

A•:
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The Z-score, it should be remembered, refers to that point on the

distribution of a test's Baseline Value scores equal to the mean score

on each drug session; its numerical value is equal to the number of standard

deviations aw from the Baseline Value.

Table 4 and Figure 12 provide the basic Z-score cCIpJrison data.

Three major facts are evident:

(1) Some tests are far more greatly affected than others, re-
gardless of the time since drug administra;iaa.

(2) In general, the effects of the agent are strongest at the d2
and d3 sessions and recovery is apparent -by the d5 session.

(3) Interactions exist so that'for some tests. performance is
severely affect-d by the first oession, and recovery is rel-
atively rapid and caoplete; for other tests, performance
continues to drop for several test sessions and recovery is
slov and incxoplete.

By far, the most dramatic change in performance was on the Visual

Acuity (Near) test. Drugged Ss whose average threshold Baseline Values

was .95 min. of arc more than trebled their scores to give average thresholds

of 3.05 and 3.86 mine. of arc. during peak effects.

In fact, the raw data show that although a few Ss hard-y reacted to

the drug at all and never exceeded thresholds of 1.5 mine, of arc., other

Ss reacted so strongly that they could not read beyond the first target,

receiving threshold equivalent scores of 10 mines of arc. The overall trerd

was towards serious loss of Near Visual Acuity, and is reflected by Z-score

values at the d2 and d3 sessions of -10.34 and -11.33, and by the overall

mean value, across sessions, of -7.72.

In contrast, the scores on Grip Strength, Time Estimastion (Mean) and

Reaction Time all had average Z-scores between 0 and -1.0, reflecting re-

latively little change as a function of the drug. The averages on the Grip

and IR tests, of course, include d5 scores, which surpassed Baseline Values

and so Swoduce a somewhat artificially lowered mean scomr; nevertheless, a

glance at the figure shows that these three tests consistently show the

least deviation in terms of their Z-scores over most of the test sessions.

One of the clearest trends shown by the Z-score data is the change

in test performAnce Over time. The data presented here are basically another

wr of looking at each test's Terfoincse curve as Tresented in Figs. 2-11,

but again, the Z-score permits further cWazrisdOns of the Perfoniance changes



across tests.

In general, the onset of effects mong the tests employed was relatively

rapid. Only 45 minutes after Dose Administration, performance dropped to

1.75 standard deviations be3- Baseline. Performance, in general, continued

to worsen and reached a low point where Z - -3.04 at the d2 session, 2 1/4

hours after drug injection. The effects lasted through the d3 session

(Z = -2.82), and began to lessen by the d4 session until, by the d5 session,

8 3/4 hours after injection, the averaige Z value was only -0.74.

Obviously, the table itself shows that thEsc relationships just cited

did not hold for all tests; the trends reflected in the Means are general

ones and mask some of the idiosyncracies of specific test results. The

trends have value in presenting a generalized picture, but careful scrutinr

of each test's result is needed to determine what qualifications, if any,

are required in alp2pying the trend to each test.

Thus, for example, Near Visual Acuity was poorest at the d.3 session

and was still severely affected during the last test session. On the other

hand, Balance was poorest during the first test session, and in fact, was

the most severely affected score for that session.

Similarly, the Time Estimation (Mean) scores were poorest at the dl

session and in general, steadily improved during the course of later sessions.

These exceptions to the general trend are as important as the existence

of the trends themselves. When more tests are developed and their reaction

to particular chemical agents are studied, it mao well be possible to discern

tebt grotpings which act differently from other groupings. The sample of

tests chosen for this first study was too small to assess such differences

but their existence should not be unexpected. Thus, it may be demonstrated

that a given agent's effects are primarily on cognitive factors and that

factors of plsical strength are uninvolved. Or the opposite effect may be

engendered by an agent whose effect on neuro-muoeulature and ttysical pro-

ficiency is relatively great but whose effect on higer mental functioning

is nelUgible.
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.t.,astration of the reality of such effects awaits further test- 4

ing £, '. re presented here merely as 1lotheses which will be explored

as zk-r ý,., , ir are collected in the ongoing research prograO involving:

a) evaluation of the effects of other agents on the teats
that have been developed., and

b) the development of aditiomal perfozmance tests of human
abilities.

41
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IV. T1YV= AND CO1ELUSIONS

The research effort reported here is the first in a series investi-

gating the effects of ircapacitating agents on human performencc.

Ten performance tests were selected and developed to represent a

diversity of human abilities covering the areas of Seasetio- Percept ion

(i.e.,, Visual Acuity; Time Estimation) Psychomotor Performance (i.e.,, Reaction

Time, Manual Dexterity) Fbysical Proficiency (i.e., Grip Strength, Balance)

and Cognition (i.e., Memory, Addition).

Scopolamine was chosen as a "standard" drug with which the sensitivity

of the tests to drug effects was examined at periodic intervals following

drug adminisitrati on.

The results demonstrated the following:

1. The tests selected were sensitive to Scopolaminey which
generally led to poorer scores on each of the performances
measured.

2. Performance in general was poorest from two to four hours
after the drug vas administere"

3. Among the abilities studied, Virual Acuity (Near) was most
severely affected, while Grip Strength, Reaction Time and
the accuracy of Time Estimation were only slightly affected.

4. The general findings cannot be indiscriminately generalized
since they do not apply to all tests. For example, 3/4
hours after drug administration, both Manipulation and
Balance were more severely affected than Near Visual Acuity.
A differential effect is present and the value of using
separate ability measures is thereby demonstrated. Drug
effects depend at least, in pert, on the particular ability
tested.

In conclusion, the above results are encouraging for the continued

development of the battery.

Test procedures for new tests must be deve )ped, and for existing tests

must be modified to meet the special requirements of studying drugged So,

but the present research has indicated that such procedures are feasible.

It is recognized that the ultimate practical value of the tests will

be the extent to which performance ibanges on the tests can perdict perfor-

mance ch.ages in operational military tasks. Accordingly, once the test

battery is developed, and its sensitivity: and reliability Bstablished,
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additional effort must be initially directed towards examinig Mhe effects

of chemical agents on criterion military tasks and finally, . shod be

directed towvwds determining the predictability of such effects from the

kind of laboratory-baeed findings contained in this report.
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IN'TRUCTIONS TO SUBJECT3



STANDARD CHALLENGE

ORIENTATION: Instructions to the Subject

TO START OFF EACH TEST SESSION, I AM GOING TO ROUGHLY DETERMINE YOUR

ABILITY TO COOPERATE BY AUSKIG "^'j TO )DO THRFE SIMPLE THINGS.

1 WILL PICK UP ONE OF THESE CARDS (ir. tcate) AND SHOW IT TO YOU.,

EACH CARD CONTAINS A L1rr R FROM A TO Z OR A NUMBER FROM 1 to 9_

I WILL ASK YOU TO READ THE LETTER OR NUMBER, TAKE THE CA17D, AND

PLACE IT ON ITS MATCHING SPACE ON THIS BOARD (Trdicate the board). ANY QUESTIONS?

FN'R EWAM?LE, HERE IS A CARD (select a card and show it to S).

WHAT IS IT? (S should read the card) TAKE IT AND PLACE IT IN ITS MATCHING SPACE

ON THE BOARD.

(S should fo].low instructions. Correct any errors that the S makes, and

repeat the procedure once more with awothcr crard.)

3AJ;EtLN: Intructions to the Subject

AS BEFORE, I'D LIKE YQ1J , RFD, TAKE, AND MATP 4,ME CARD SHOWN YOU.

(Choose a card and .how• -t to the S) '.."AT I, I? (S should read the card)

TAKE 1T AMD FLACE IT ON ITS MATCHING SPACE.

(3 should take ttie car-d and match it as instructed.)

( A record 4hould be ktpt of the standard chnil.ler.e fu.- ea,;t. Ies" f3es'son

•uJy d~r'.; Fxperimental Txitirni. Each ti-re an Z respondtý appropriately

a cneck shoui4 be place!d In vhr Read, uA~e or Place column, o, t:e Jtaz:d,•u'd CýMielet

Data Collection ShJhet. ic-pprorlrate respongeb " e 2 be . .,\_•.• by v X.

Note that if A• ub.•ct falls to TaKe a card. ne c~rmo .
"'oe to Indicate In som•e vy t'A" hie k.a" tle Me t ti i
&a.•en Such In indUcv,*Lon, #0n . folice--tJ by &zn M in AM' ,.
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STANDARD CHALLENGE

EXPERIMENTAL: Instructions to the Subec

PREREQUISITE: The Subjects' eyes must be open to successfully proceed

through the battery. If they are not open, get the S to open his eyes

If he does not after two minutes, do not proceed. Th.-oughout each test

session, ensure that the S's eyes are open except in those tests (e.g.,

auditory memory span) where closed eyes do not impair performanc.

PLEASZ READ, TAKE, AR]) MATCH THa CARD I SHOW YOU AS YCKJ DID U-MRE.

(If S appears unresponsive, attempt to get his attention and ask: )

("DO f'Z' UNTUMSTAND ME?" "DO YCJ RDUNM WHAT 710 DO?`)

Tsk- a ca.-d and show it to the S

PI.FASE READ THIS CARD (Wait 10 secs. for S's response)

ýIf no response, ask again; WHAT IS THIS (LEITM,UMJBER)? Point to card)

(Wait 10 sees.)

If no response, mark X in Read Colun on the IDta Collection Sheet. and

hold the card within easy reach of S sayi•g;

NOW TAKE THE CARD (Wait 10 sern. for S's response)

(If no response, say: "COXN ON, TAKE THIS CARD THAT I'M HOLDIM"

(Wait 10 secoads)

Ir no response, mark an X in the Tuke colum, and ask the S to point

to the rtething space on the board saying:

POIPT TO 'n(LM , NWjOM) M• 7V O BQ10D THAT KATCHES THIS CARD. (Wait 10 see..)

(It no response, %a: "COME CO, SH(V ME WHICH OF THME SQUARES (indicate)

MATCHES TWIS CARD I'Y ROLDIMX." (Wait 10 sees.)

(If no response, marL X in the Plce column and t•-minste the test session.)

•0": If the S m.kes the correct responses, follow the proc.dure Indicated for

asellrne TatIng &Md Scoring.
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I
VISTJK jýX=~ (Par and Near)

ORIENTATIOii: Instructions for the subject

YOUR FIRST TASK WILL TEST YOUR V-LION WITH THIS APPARATUS. IN ALL TESTS
WE WOULD lCE YOU TO LOOK THOLUG THE EYEFIECE WHILE RESMG YOUR HEAD ON TUZ

FOEEMAD RET (indicate).

(Insure that the S is ccmforatble and adjust the orthorater height,
if necessary. Set the Far dial to pobition #6 and make sure the
eyepiece is in the Far position with the left lens covered.)

YOU SHOULD SEE 12 SQUARES OF Duumm SIZES. MW IN THE TOP ROW, FOUR

IN THE MIDDLE AND FIVE IN THE BOTTOM ROW. DO YOU SEE THMW EACH SQUARE IS

CALLED A TARGET.

(Show S the demonstration card and sheet.)

IN EACH TARGET THERE IS A CHECKBOARD PATTERN IN ONE OF FOUR LOCATIONS,

EITHER AT THE TOP (indicate on demonstration card), BOTTOMI, IG OR LET. THE

PATTERN WILL NEVER APPEAR IN THE C .

(Suggest to S that he look in orthorater.)

DO YOU SEE THE CHECKEROARD PATTEPR? EACH TIME YOU ARE TESTED I 'WILL

ASK YOU TO TELL ME THE POSITION OF THE LARGTET TARGET. JUT ANSWER EI1¶F9

TOP RIGHT, TOP LEPT, BOTTr" LEIM OR BOTTOM RIGHT. THEN I WILL ASK YOU WHERE
THE MEM MOARD PkTTE1 IS. UT SAY TOP, PO'IKt, RIG1r OR LE IE. N I WL

SAY "MM" AND YOU WILL TELL ME THE POSITION OF THE CHEC1KERBOARD IN THE NEXT

WALLER TARGET. RIMDER, ALWAYS READ FROM THE LARGvET TO THE 4ALLIST TARGET.

(Indicate to S on the demorstration sheet the pattern he is to read.)

AD WAIT TILL I SAY "NEX" B•oFuE uI"M TO THE NEXT SMALLER TARGET.

WHEN TYM PA05M GETS HARX TO SEE, YOU MAY (•ESS, RT ONLY IF YOU HAVE SCAE

IDEA OF W6= THE CHECKEMOARD PATTI! IS. DON'T MAKE A WD GOESS IF YOU HAVE

NO IDFA AT ALL.

(Make sure the far dial is set at #6)
OK, NOW TELL ME WHERE THE IAAGEST TARET IS. (8 should say TOP LEFT.

(lorrect wW mistakes in proc,.'tde.) (Have the e read as far &a

he can, reminding him to wvit till you gay NEXT before reading

the next =&InIr target. )

The correct respotwe to plate #6 are B R L

B LR L
LRTRT

Fa0 , ON TIWS P6 IE LARGEST TAx WAS ON THE TOP -,, ,T -in

FATE BUT TRIS WILL NOT AlKAB TRUE. 9O1 NTEM3 YOU' IL 3W STARTING AT THE
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VISUAL AC=IT (Far and Near)

TOP RIGHT OR BOTM RIGHT OR O!'C ILT ON A FTLME. UT9, 1M TIM POSITION

OF T21E LARGEST TARGET, ALWAYS START WIT IT WHEN YOU RMAD. AIM M M ANY

(Always follow the sequence of plates indicated by the numbers
in parentheses on the Data Collection Sheet. Don't forget to
change the position of the eyepiece from near to far each time
and to turn over the answer sheet.)

(Turn to the first plate indicated on response sheet.)

C{, WHERE IS THE LARGES TARM? (S responds correctl]y.) AND WRE{E

IS TEE CCEIMOARD? (S responds correctly.) NEXT, etc., etc., etc.

(Continue the test trial until the S makes an error. Conduct

the second Far Acuity trial using the sme procedures. Then,

conduct the two Near Acuity trials, always aking for target

location before each set of acuity readings.)
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VISUAL AM=ITY (Far and Near)

Bi-n73f: Instructions for the subject

DON'T FORGET TO READ THF POSITIOX. OF THE CHECKBOARDS ALWAYS

GOfl• FR!4 THE IARGEST 7- ý=LES TAIMET. DO NOT GUESS IF YOU

cAwmT M * : v.• = E AT ALL IN TE SQUARES IN THE TAGIFO WAIT

FOR ML MiO SAY "NEXT" &ZkOE MAMV THE NEMT RESPONSE.

(When a ce-es to *he tL&-eehold targete, remind him that
h: should guess only if" he can detect some difference
in the sqae.s.)

,4a,& TA=: Instructicna for the subject

DO YOU F.0-M=R HOW TO TAKE THIS TEST? EEMBER--- FIRST TELL ME

THE POSTTION CF THE I.R T TARGET, THEN bZ WHET¶ER THE CHE~CEREOARD IS

RIGHT, LMT, TOP CR B0WKW. ArWAYS GO FROM THE LARGEST TO SMALLEST

SQUARE ACROSS EACH ROW. DON'T FORGET TO WAIT UNTIL I SAY "MMXT" MIORE
CONTINUING.

NOWW, WHERE IS THE LARGEST TAFG?
(If S does not respona, repeat uD to three times vittLn a one-
minute period. If there is still no response, ask:)

WHAT IS THE POSITION OF THE FIRST CHECKERBOARD?

(Ask S to point position if he has difficulty speaking.
If S still does not respond after three such attempts
witbin a one minute period, t'brminate and go on to the
next test.)
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MINNESr1A (Displac ing)

ORIETATION: Instructions for the subject

THE OBJECT OF THIS TEST IS TO SEE HOW FAST YOU CAN MOVE TlT, BLOCKS

INTO THE VACANT HOLE.

THIS IS TMH WAY YOU DO THE TEST: (Move the blocks while swring the

following:) FILL THE TOP HOLE WITH THE BLOCK BELOW IT, THE NEXT EMITY HOLE

WITH THE BLOCK JUST BELOW, AND IMP ON DOING THIS UNTIL THE BOTTOM HOLE IN

'I- FIRST. COLUMN IS EMPTY. NOW FILL THE BOTTKM HOLE WITH THE BOTTOM BLOCK IN

THE SECOND COLUMN. IN THIS COUIMN KEEP FILLING EACH EMPTY HOLE WIll THE BLOCK

ABOVE IT, UNTIL THE TOP HOLE IS EMPiTY. CONTINUE MOVING THE BLOCKS IN THIS

WAY UNTIL YOU ARE TOLD TO STOP. YOU WILL HAVE 30 SECONDS IN WHICH TO MOVE AS

14MANY BLOCKS AS YOU CAN.

YOU MAY USE EITHER HAND, BUT YOU MUST USE THE HAND YOU CHOOSE THROUGH-

OUT THE TESTS. WHICH HAND WOULD YOU PREFER TO USE? (record in the upper-right

hand corner of the data collection sheet).

USE YOUR FREE HAND TO STEADY THE BOARD. BE SURE THAT THE BLOCKS ARE

ALL THE WAY DOWN. IF ANY BLOCKS DROP, DO NOT STOP TO PICK THEM UP, BUT CON-

TINUE FILLING TIM HOLES. (Put the blocks into the starting position).

LET'S TRY A PRACTICE TRLAI.: WHEN I SAY "HEADY" PUT YOUR (RIGHT, L.i)

HAND ON THE FrBST BLOCK YOU'RE GOING TO MOVE.

READY?

(Allow the subject to move 12 blocks. Watch the subject
to be sure he ic doing the test properly. Give ear help
n:eedcd on the practice trial).

-------- PRACITICE (12 blocks)

S20P AND TAKE A MHOCI REST PERIOD

SREST ---------------- (15 seconds)

rReset blocks)

NOW LLT'G STARE TIE FIRST TRIAL. ARE YOU READY?

---------------- TEST --------------- (30 seconds)

STOP!

YOU WILL NOW HAVE A S)HORT R&ST IPEJOD

---------------- REST ---------------- (15 seconds)

(Reaet blocks)

NOW GET SET FOR THE SECOND TRIAL. ARE YOU READY?
(O !

--------------- TE . .---------------- (30 seconds)
STOP! -52-

I



MIMNSOTA (DipspacLing)

BASELINE: Instructions for the subject

(Before each baseline test say to the subject:)

DON'T FORGET - WHEN I SA "READY" PUT YOUR (RIGMT, LET) HAND ON

THE FIRST BIOCK YOU ARE GOING TO MOWE•. WHENi SAY "GO" STMAB FEILt TH EM4PT f

HOLES.

WE 'LL NOW HAVE A PRACTICE TKIAL

GO. Stop the S after
he has correctly moved

--------------------- PRA. .----------------- (12 blocks)

(Reset the blocks)

NOW WE'LL START THE FIRST TRIAL.

READYM

GO!

---------------- I----- TEST ------------------ (30 seconds)

YOU WILL NO"Y HAVE A SHORT REST PERIOD

---------------------- REST -------------------- (15 seconds)

(Reset the blocks)

NOW GET SET FOR THE NEXT TRIAL
READY?_

GO!

--------------------- TEST ---- -------------- (30 seconds)

THAT IS THE E.M OF TIVE TEST.
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MINESOTYA (Displaci~ng)

SEXPEQRJvENRIAL: Instructions for the subject

(Before each experimental. test ask the subject:)

DO YOU RR204BER W1AM YOU ARE SUPPOSED TO DO?

DONT FORGET - WHEN I SAY "READY" PUT YOUR (RIGH, LEFT) HAND ON

THE FIRST BL(CCK YOU'RE GOING TO MOVE, WHEN I SAY "GO" STARL FI11ING THE EMFITY

HOLES.

WE'LL NOW IAVE A PRACTICE TRIAY.
READ'I?

(If the S does not get "READY" rieeat up to 3 times in one
minute: "•TF YOM HAND ON THE 1LOCK." If necessary, place
his ht-d on the block.)

(If the S does not respond, repeat a maximumw o? 3 times in one
minute: "MOVE TI }LOO INTO DMIE HOLE." If the S still does not
respond. he will be considered untestable. Go to the next
apparatus.)

----------------.- PRACTICE ----------------- (12 blocks)

NOW WE' ILL 17ART

READIM7 (same as above)

GO! (same as above)

----------------- TEST .-------------------- (30 seconds)

YOU WIE NOW HAVE A SHO• REST IPEIOD

------------------ REST -------------------- (15 seconds)

NOW GET SET FOI THE N1FT TJIAL

I(EADY? (same as above)

GO! (same as above)

------------------- TEST ------------------- (30 seconds)

TMC IS THE EJD OF THE TEST.
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HAM4D G=P.I

ORIERTKTION: Instructions for the subject

(Prior to each test, ensure that the pointer is set
at zero.)

TInT NEXT TEST WILL MEASURE YOUR GRIP STRENGTH. YOUR TASK WIIL BE

TO SQUEEZE THIS HAND GRIP AS HARD AS YOU CAN. (indicate grip).

YOU MAY USE EITH1ER HAND, BUT YOU MUST USE THE SAXE HAND IN ALL TEST

SESSIONS. WHICH HAND WOULD YOU PREFER? (record).

YOU WILL STAND ALONG SIDE OF THE HAND GRIP AND SQUEEZE WITH YOUR

LK-T, RIGHT-) HAND LIKE THIS (demonstrate position and squeeze). (reset).

WHEN I SAY "=EADY" STAND BY THE HAND GRIP AND PLACE YOUR HAND ON IT.

DO NOT SQUEEZE UNTIL I SAY GO. ONLY SQUEFZE ONCE, AS HARD AND AS STEADILY

AS YOU CAN•. DO NOT LIFT OR F¶JSH THE GRIP; JUST SQUEEZE IT ONCE FOR ABOUT

A SECOND AND THEN RELEASE IT. LET'S TRY A PRACTICE TRIAL. ANT QUESTIONS?

READM!

GO0

(Watch the subject to be sure that he is responding
properly. Give anY help needed on the practice trial.)

----------------- TRIAL -------------- (i squeeze)

STOP!

YOU WTLL NOW HAVE A SHORT REST PEiRIOD.

----------------- REST --------------- (i minute)

NOW LET'S START THE FIRST TRIAL.

READYZ?
SGOI

--------------- TRIAL---------------- - l squeeze)

STOP!

YOU WILL NOW HAVE ANO,7R REST PERIOD.

S. ------------ REST• --------------- (i minute)

NOW GEr. SET FOR THE NEXT TRIAL.

.EADY?

GO!

---------------- SQUEEZE ------------ (1 squeeze)

STOP!
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HAND GRIP

BASELIfl Instructions for the subject

(Be'fore each baseline test say to the St)

DON'T FORGET - WHEN I SAJY "READY,," GET READY TO SQUEME; WIEN I SAY

"GO" SQUETE= ONCE, AS HARD AND AS STEADILY AS YOU CAN. MMMER TO USE

YOUR (RIGHT, LIM) HAND.

DO YOU HAVE ANY QUESTICŽWS?

BEADY~?

GO!

- --------------- TRIA --------------- (I squeeze)

YOU WILL NOW HAVE A SHORI REST PERIOD.

- --------------- REST --------------- (1 minute)

NOW GET SET FOR THE NEXT TRIAL.

READY?

GO!

-------------- TRIAL----------------- (i squeeze)

THAT IS THE END OF THE TEST.
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HAN'D GMIP

EXPERfl4ENWAI* instructions for the subject

(Befor-. each exerimental test ask the subject:)

DO YOU 10,1MER WHAT YOU WERE MIPPOSED TO DO?

DON'T FORGET - W19M I SAY "REFADY," GET READY- TO SQLE=: W.11N I SAY

"GO" SQUEJME ONCE, AS HARFD AND AS STEADILY AS YOU VPIT. I2MUE TO USE

YOUR (RIGHT, LEMT) HAND.

DO YOU HAVE ANM QUESTIONS?
REAM

(If the subject does not get "read", put him into
position and say, "NOW COME ON, PUT YOUR HAND ON TIE
GRIP." Repeat a maxinmiw of 3 times in one minute.)

GO!

(If he does not squeeze, repeat, "NOW SQUEEZE AS HARD AS
YOU CAN." You may also repeat this no more than 3 times in one

minul.e If the subject still does not respond, he will be con-
sidvred untestable. Go to the next apparatus.)

--------------- TRIAL -------------- (I squeerze)

YOU WILL NOW HAVE A SHORT REST PERIOD°

------w------ -REST -- (I1 minute)

NOW GET SET FOR THE NEXT TRIAL.

(same as above)

GO? (kame as above)
-----------------. TRII L--....... .....- (- e q :e Zye

MT4T IS THE END OF THE TEST.
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BAM.,r~ TFS'T

ORIEYTATIo0r Instructions for the subject

YOUR TM•K WILL BE TO BAIANCE YOU1ELe ON THIS RAIL (point to rail)

USING ONLY ONE FOOT. YOU MAY USE EITHER FOOT, BUT YOU MUST USE THE SAME

FOOT THROUGHOUT TT TESTS. WHICH FOOT WOULD YOU PxaisER? (record).

YOU WILL PMCE YOURq (RIGHT, LEFT) FOOT LENGTHWISE ON THE RAIL.

(Demonstrate) YOUR SCO.•E WILL BE TM AMOUNT OF TIME YOU RALANCE ON THE RAIL

WITHOUT TOUMIING THE FLOOR OR THE PLATFOR•4. WHENi I SAY "READY" PLACE YOUR

FOOT ON T-E RAIL. WHEN I SAY "GO," LIF' YOUR OTHER FOOT AND BALANCE. TRY

TO BALANCE UP TO 20 SECONDS. THE SCORING WILL STAIR AS SOON AS YOU LIFT

YOUR O•{ER FOOT. THE SCORING WILL STOP EITHER WHEN YOU TOUCH THE FLOOR OR

THE PLATFOR4, OR WHEN 20 SECONDS IS UP. LET'S TRY A PRACTICR TRIAL.*

DO YOU HAVE ANY QUESTIONS?

(answer all questions)

READY?
0O'

---------- PRACTICE (10 seconds)

(Watch the subject to be sure he is doing the test
properly, dive arnr help needed on the practice trial.)

STOP! YOU WILL NOW HAVE A SHIORT REST PERIOD.

--------- REST --------------- (10 seconds)

NOW LET'S ST/ART THE FIRST TRIAL. A"E YOU RMDY?

READY".
GO!

---------- TRIAL------------ .. 20 seconds)

STOP! YOU VILL NOW {HAVE PNOT)IR REST IERIOD.

------- -... --- . -.----- (:Io seconds)

NOW GET SET FOR THE NEXT TRIAL. ARE YOU READM?
REAIDY?

GOI
...... . r.....-------. (20 seconds)

STOP!

NOTE: If at av time an S balancss for less than 5 sees , do not record a
score, but let him try Immediately to balw again. A total of

3 tries should be permitted. If 8 fails three times to balance
for at least 5 sees., record a zero.

S-.58-



PAIAXEE TEST

BASELTfNE: Instructions for the subject

DON'T FORGET -- WHEN I SAY "MRDY,p" PiM YOUR (RaIrp,LUT) FOOT ON THE

RAIL. WMM I SAY "GO," YOU WILL BALAXE AND THE SCORING WILL STAW2-.

DO YOU HAVE ANY QTUSTIONS?

WE'LL NOW HAVE A SHOIR PRACTICE.

READY?

GO'

-......----- PRACTICE (10 seconds)

STOP!

WE'LL NOW START THE FIRST TRIAL.

READY?

GO.

----------- TRIAL ------------ (20 seconds)

STOP!

YOU WILL NOW HAVE A SHORT REST PERIOD.
-REST-------------- BEST-----( 0 seconds)

NOW GET SET FOR M NEX TRZAL.
REAMY

GO'

----------- TRIAL -------- (20 seconds)

STOP?
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•X F,1i2faj. I-,mzruoticioc for the subject

DO YCU R1F23ER WHAT YOU AIM SUPPOSED TO DO?

DON1'T FORGET -- WHE I SAY "READY," PUT YOUR (RIGHT, LEFT) FCOT ON

RAIL. WIEN I SPX "GO," YOU WILL BATIAE AND MM SCORE WILu STAi.

DO YOU HAVE ANY QUIESTIONS?

WE'LL NOW HAVE A SM ORT PRACTICE.

READY?
(If he does not get set, put him into position and
say: "NOW CCME ON, PiMl YOUR FOOT ON THE FAIL". Repeat
a maximum of 3 times in 1 minute.)

GO!
(If he docs not start, Ms:

"NOW LIFT YOUR OTIE FOOT AND BALANEEV" Repeat in 1 mrn., a
maximum of 3 times. If the subject still does
not respond, he will be considered untestabie.
Go to the next apparatus.)

----------- PRACTICE -------------- (10 seconds)

JTO P!

WE'LL NOW START THE FIRST TRIAL.

RFfADY? (same as above)

GO! (same as above)

--------------- TRIAL ------------------ (20 seconds)

STOP!

WE'LL NOW HAVE A SHORT REST PERIOD.

-------------- REST ------------------- (10 teconds)

NOW GET SF". FOR THE NFXT TRIAL.

READr (same as above)

GO! (same as above)
-------- ft... . .-- . .--------- (20 aeconds)

STOP!
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ORIENTATION: Instructions for the subject

THIS I1 A TEST OF HOW WELL YOU CAN ADD MVERSO THIS SHOWS YOU WHAT

.MtE PROBIEMS WILL LOOK LMKE (ohow S the practicL priblem). THE FR ST POB!IM

HAS BEEN WORKED CORRSfCrla. NOTICE THAT TKE 1.- 3O TWE IrOBLE4 IS F•TCED

IN THE BOX BELOW THE H1OBt24. PLEAG WRK THE F!EOND PROBLEM AND PUT In

ANSWER IN !.-L BOX M33.1TW IT.

DO YOU HAVE ANY %JESTIMNS BEFOMP YOU BEGIN?

OK) YOU MAY BEGIN.

(After the subject has solved the practice problem and
you have corrected any procedural errors, give him the
test sheet containing ninety problems, and read him
the following instructions:)

YOU WILL BE GIVEN THREE MINUTES IN WHICH TO SOLVE AS M,-`rf OF THESE

PROBIEMS AS i-SSSIBLE. DON'T GaCP A PROBLEMS. WORK THEM FROM IEFT TO

RIGHT STAMrIIE ON .Ie TOP LIVE. WO)R AS QUICKLY AS YOU CAN BUT. ALSO TRY TO

BE AS ACCURATE AS YOU CAN. I WIUL TELL YOU WHEN TIMME MI'7NES ARE UP.

Aff QUESTIONS?

READY

GO!

(Watch the subject to be sure that he is responding
properly. Give s7 help needed on the practice trial.)

-----------------.TEST ---------------- (3 minutes)

STOP!

THA"' •. Th ENDra OF in• Tb'2..
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ADDITION

BASE120E Instructions for the subject

DON'T FORGFT - WwN I SAY "cm RFADY, TEIARE TO ADD ToE PRAmTICE
PROBLFEM WKEN I SAY "GO)" START TO ADD. KEEP WORKING UNTIL I SAY "STOP"
WE'LL NOW HAVE A fRA'TICE PROBLEM. DO YOU HAVE ANY QUESTIONS?

READY'?

--------------- PRACTICE -------- (1 problem)

OK, NOW WV'LL START THE TEST.

READY?

GOI

-------......... TEST ------------------ (3 minutes)

STOP!

THUT IS THE END OF THE TEST.
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ADDI..ON

EK-RiMaMTAL: Instructions for the subject

DO YOU MOMER WHAT YOU ARE SUPPOSED TO DO?

DON'T FORGET - WHEN I SAY "READY," PREPAJM TO ADD THE FIRST PROBLEM.
WHEN I SAY "GO," START TO ADDM KEEP WORAI: UNTIL I M "WOP"', WE'LL

START WITH A MAM7TICE PFOBLE24. AVY QUESTIOM?

(If the S does; not get " =EADY" repeat a maximin of 3 times in
1 in. : "HOLD THE PEMIL AND GET READY TO ADD M

PROBLEMS." If necessary, place the pencil in his hand.)

GO!

(If the S does not respond, repeat a maximum of 3 times in I min.--
"STA1T AMYING." If the S still does not respond, he will
be considered untestable. Go •.o the next apparatus.)

S.--------.--.-- .- AJTICE--------------- (1 problem)

nw-, Fi WE'ILL STARET', THE 5ST.

READY? (ame a above)

GO? (sme as above)

S- ---------- w --- TE --- ------------------ (3 minutes)

STOP!

THA IB THE WID OF THE TEST.
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MEH

O.KENTATION" instructLons for the subject

THIS IS A TEST OF H1OW WELL YOU R3hEMBER NU . WHEN I START THE

TAFF RECORER, YOU WILL HEAR TIM WORD "READ, " FOLLOWED BY A GROUP OF •it•M W

LISTEN CAFUW= TO THESE NUMBERS BECAUSE YOU MUST REPEAT THEM TO ME IM1DI-
ATELY IN THE SAME ORDER THAT YOU HEARD THM. DON'T'A WAIT FOR ME TO ASK YOU

TO REET TEM. FIRMT , LETIS To' A PRACTICE RUN. YOU WILL EAR THE WORD

"TH ," FOLLOE BY THREE NUMBEYU. I WANT YOU TO REPEAT THEM BACK TO ME
(Press the start key of the tape recorder. When the three

numnbers havoe been presented, stop the tape recorder immedi-
ately. Listen for the response of the subject and compare
his response with the digits listed on the master sheet of
correct digits. If the eub.4ect is wrong, try to determtine

S~whether he misunderstood the instructions and give all the
help needed. )

W~RING THE TEST PERIOD, YOU'LL FIRST BE AMKD TO REPEA A GROUP OF
NUMBERNS. YOU'LL HAVE 15 SECONDS TU ANS-W°R FOO TO REPEAT THE

NUMBERS BACK 20DIATELY. AT THE END OF 15 SECONDS, YOU'LL AGAIN IMAR "FAI7,

rvJWWED BY A SECOND GROUP OF THREE NUERS, AND AGAIN, YOU'LL HAVE 15 SECONDS

TO REPEAT TH7M. WHEN YOU'VE FINISHED THE TWO GROUPS OF THEZ NUMBERS, YOU'LL

HE GIVEN TWO GROUPS OF FOUR NIMBERS, THEN TWO GROUPS OF FIVE NUMBERS, AND SO ON.
EVEN IF YOU T1K YOU CAN'T R04M THE NUM7ES, TRY' TO GUESS TI04. AWf QUES-

TIONS?

(Ansevr the subject's questions here if he has anW.)

.a use w.,rt key on the tape recorder.)

-1-- ---------- TRIAL.....................--

(At each level tested, record a + for every correct response
and a - for every I iorrect response. Continue testing
wrtil the S muses two n iuber ovp at a given level. Re-
cord " the score the hiewst level on vhich at least one
correct rescuse w" m=e.)
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BABELTNF? Instructions for the subject

(Before each baseline test, ensure that the tape is
set at the right place at the start of each test
session)

DON'T FORGET,, FEOMT THE NUMM YOU HEAR DU AELY. DON'T WAIT

FOR ME TO ASK YOU TO REPAT MM.

IOK. LET'S BWTIN THE TEST.

(Press the start key of the tape recorder; score as
indicated on the Orientation page).
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MPF92T, Instructions for thi.ý sub 4ect

DO YOU i04DWR WliAT YOU AM~ SUPPOSED TO DO?

DON'T PO1FTr, HEEIWfl ~ TH E S W1M M DO IATELY -DO NOT~ WAIT FOR ME

TO REMPTHENl ~.

In's BE-v GIN TBTET

(if the S does not respond Jn vhle 15 sec. interval., stop
the recorder before the next set of ntuabers if; presented,
arid sev to S: "MEWATH2E NUMERiS YOU JUST HEARD." If
no response,

a) ensure that the S is peqing attention
b) return the tape to the set of ni.m~bers

just presented
"c a:"NOW FB.FEAT TOE INUK1ERS3 YOU 12"AAB

d replay the numbers ani. vait 15 sees.
for a response.

If no response sWr: "CCWv ON NOW. MREAT THE TNtX4BS YOU
JUST H&MR. t

if no response in 15 secs.s* terminate the Memory Teat and
pro~ceed to the next~ test).
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Tgh• T2fLMATION

OMMENTATION: instructions for the subject

(Prior to each test., ensure that the eq iinent is operating
correctly, AND that the switch is in 'The OFF pocition, The
first titve the S comes in, read hir the foiiowing:.u

THIS IS A TEST TO IASURE YOUR ABILITY TO ESTIM A TIME, FGIOL

OF 0ECTTDS• E4ACh q " YOU MAKE AT ESTM'ATE, YOTUI MUST THREOW "o SWITCH FROM

THE "Off" TO THE "ON" POSITION LIKE THIS: (demonstrate by throwirig the 5witch ON)

THEN., YOU SHOULD COUNT SILEMI=Y TO "-uUSELF •IOC 3. to 10, AT A .'ATE THAT YOU •

FEEL IS ONE COUNT PER SECOND. WHEN YOU HAVE COUNTED TO 2.0, REUAN THE SWITCH

TO THE OFF POSITION LIKE THIS: (demonstrate by throwing the switch OFF)

THE ACTUAL TIME IS RECORDED ON THIS CLOCK MM (indcate the clock). DURING THIS

SESSION, I WILL TELL YOU WHAT YOUR ACTUAL TM WAS SO THAT YOU CAN "SET." YOURSFTAIF

TO COUNT AS CLOSE TO 10 SECONDS AS POSSIBLE. LATER ON IN T EXPI•ItEnT Y

WON'T BE TOLD HOW GOOD YOUR ESTIMATES WERE, BUM YOU CAN FIND THIS OUT AfFE-;'

THE STUDY IS OVERh.

I'D L= YOU TO TRY AN ESTUMTE NOW. ALWAYS WAIT UNTIL I SAY "GO"

T 70WIV TME SWITCH TO ON' THEN COUNf TO YOUFIELF FROM I to 10 AND
, TCH TO OFF. DO YOU HAVE AM QUES"TIONS?

(Answer all questions to ensure that the S understands and
can follow the instructions.)

.1 NOW HAVE A MRACTICE TIM. I WILL SAY "MREADY" EACH TI= BFYORE

DO YOU HAIVE ANY QUESTIONS?

OK, READY?

GOI

(Wateh the subject to be sure that he in responding
poperly. Give VW help needed on the praetice trial.)
nnnnnnnnnnnnnnnP.AC"T.c.... --.. ---. (I estimation)

FMIIE YOUR ESTIMATION W __S

NOW WE'LL HAVE 10 TRIAIM IN A ROW.
HEADfl

001
YOUR Eb!ATomoN WAS

(R16pot this procedue for 10 erimaes)
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n - -

BASEIM Instnrctions for the subject

(Before each vaseline -test ask the subject:)

DON'T FORGET - I WILL SAY "READY" BEFORE EACH TRIAL A)ND I WILL

SAY "GO" MME YOU AME TO STARTý R!EDNBEIR TO COUNT TO YOUP"EI FIMt 1 TO 10
THEN THROW THE SWZTCH OFF. ALL ESThtATIONI WILL BE FOR 10 SECONDS.

DO YOU HAVE ANY QUESTIONS?

OKI, NOW WE'LL STAR THE FIRST T•RAL.
HEADY?"

G01
-..................... TE .------------------- (5 estimations)

(Repeat this procedure for 5 estImations. Do not
tell the S his score.)

II



TIM4E ESTIM4ATION

EXPEIMMNAL: Ynstructions for the sinject

rBefore each experimental test ask the subject:)

DO YOU REMEMBER WHAT YOU ARE SUPPOSED TO DO?

DON'T FORGET - I WILL SAY "READY" BEFO2 E EACH TRIAL AND I WILL SAY

"GO" WHN YOU ARE TO STAT.. RBOM TO COUNT TO YOUR=.EL FRCM I TO 10 THEN

THROW !VIE SWITCH OFF. ALL ESTIMATIONS WILL B3E FOR 10 SECONDS.

DO YOU HAVE ANY QUESTIONS?

OK, 'qOW WE'LL STAIC THE FIRST TRIAL.

READY~?

SIf the S does not get "READY" repeat a maximum of 3 times in 1 min.:
"PFUT YOUR HAND ON THE SWITCHM." If necessary, place his
hand on the swtich).

GOt

(If the S does not respond, repeat a maximum of 3 times in I min.:
",THROW THE SWITCH AND COUWT TO TEN." If the S still does
not respond, he will be considered untestable. Go to the
next apparatus).

----------------------- TEST ------- m-------- ( 5 estimations)

(Repeat this procedure for 5 estimations. Do not
tell the S his score.)
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S124PLE REACTION TIME

ORIENTATION: Instructions for the subject

THIS IS A TEST TO SEE HOW FAST YOU CAN REAC' TO A LIGHT; YOMM
TA&L MI BE TO PFESS THIS BUTTON (point) WI'. YOUR INDEX F-IJGER AS FATI

AS YOU CAN WHEN THE LIGHT CoMES ON. YOU MAY USE EITHER HAND. WHICH HAND

WOULD YOU PREFER? (record) WHEN I SAY "HEADYp" ALWAYS KEEP YOUR FINGER
LIGHTLY ON THE BULTON. WHEN I SAY "GO," WAIT FOR THE LIGHT AND PRESS THE
BUTTON AS SOON AS IT APMARS. NEMER HOLD THE BUTTON FIRESSED DOWN. ALWAYS
W.1IT FOR THE MIMUT BMFORE ESSr"- THE BUTIN. IF YOU "'JMP THE GUN" BEFORE

THE LIGHT, AN ERROR WILL EE COUNTED AGAINST YOU.

NOW WE'LL TRY A FEW PRACTICE TRIALS.

(Ensure that switch is on Demo, that the Control Box switch
is CFF and that the Remote jack is plugged in)

REAM ?

GO (Press the button for each stimulus)

(Watch the subject to be sure that he is responding
properly. Give anr, help needed on the practice trial.)

------------- PRACTICE -------------- -( demonstrations)

CK, YOU'LL MOW HAVE A SHORT REST PERIOD

------------- REST ----------------- (30 seconds)
(Record clock and counter readings)

R7Am'•1 'rT f'T l

(Throv switch to Test. Oreeu light should appear on Control

00! (Fress button long enough for Green Light on Oontrol Box
to go off)

..--------...... (10 .t.IM..)

(IC, YOU'LL RA)W AVE AMMI'M IOD.

-............ MIM8 .----------. --- (330 secons)

(Green light ecme back on after 10 stiaWl have been We-
sented". lead an recor' the clock ad counters d~'lng taw
rest perod.)

off w M? FOR Ti sw TIMAL.

Got (Press button)

t :.70.
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84PIE REACTION TIE

OPIEWATION: Instructions for the subject (Con tinued)

-- -- ------------. -------------..--- (0o Stimuli)

(record clock and counter readings)

(Alwavs return the switch to Demo position and reset the
clock and counters to be reaW for the next session).

* Note that throwing the switch from Test to Demo, will act like a Ltmo

presentation.
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2ýTMJ'I; flfACTI'ON TIME

BASELINE: Instructions for the subject

(Before each baseline test, ensure that stritch io J r
Demo position.)

DON'T FORGET - WHEN I SAY "READY" mr YOUR (EIGHT', LEFT) INDFX
FINGER ON THE BUTTON. WHEN I SAY "GO," WAIT FOME TE IZGHT AND PRSS THE

BWION AS SOON AS IT APPEARS.

WE'LL NOW HAVE TWO PRACTICE TRIAIB. (Control switch should be on Demo)

READY? GO! (Press button for each stimulus)

------------------.-- PRACTICE ---------------- (2 stimuli)

(Read the clock and comurter readings)

NOW WE'LL S0TART THE FIRST TRIA

(Throw switch to Test)

READY7 GO! (Press button)

------- EST--- ... --- - (10 stimuli)

YOU'LL NOW HAVE A SHORT REST FERIOD.

------ ------------------- -1 --------- ------ .(30 acone.sd

(Record the clock and counter readings)

nOW GET SET FOE THE NEXT TRIAL.

RWAD! ? O (Press button)

-....-.-.......... TE ............ (10 stimu.,
(Record elock A .;owiterse)

TL, AT Is TIM EnD OF 0 TE

090

) 1 .
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SD{PLE rMACTION TIME

M M : Instructions for ýhe subject

(Before each experimental test ask the subject:)

DO YOU RVOMEB WHAT YOU ARE SUPOSED TO DO?

DON'T FORGET - WHE I SAY "READY," Pr Your.. (nImT, LmFT) NEX

FINGER ON J, BJTTON. WM I SAY "GO, " WAIT FOR THE LIGHT AND PRESS THE

BUTT'ON AS SOON AS IT APPAMRS.

WJEILL NOW HAVE TWO PRACTICE TRIALS.

DO YOU HAVE ANY QUESTIONS?

(Ensure that the control switch is on Demo)

(If the S does not get "READY" repeat in 1 mn. up to
3 times: "NOW IM YOUR FINGER ON THE BUTTON." If
necessary, place his finger on the button.)

GO! (Press control button)

(If the S does not respond, repeat a masximu of 3 times in 1 min.:
"NOW RM MM BUTiON." If the S still does not respond,
he wiln be considered untestable. Go to the next
apparatus.)

------------------ ACTICT ----------------- (2 demonstrations)

INOW WE'LL MTAX

I ,1A ,Y.
(Throw control. switch to Test)

(If the S does not get "READY" repeat im I min. up to
3 times: "NOW PUT YOUR FINGER 0 TH BUTON." If
necessary, place his finger on the bntton.)

GOt (Press control boutton)

(If S does not respond, he will be considenred untestable.
Go to the next apparatue.)

--------------- ------------a ........ . -- (10 t •tmli)

YOU WILL NOW HAVE A IHOI RT MOD
--------........ na sn .................... (30 seconds)

IMw GET S FOR TiH NW TILM.
-MAW1 (.me as above)

(00 (um& as above)
S........n.... a-- n .nn................a... (10 stimuli)

TBA2 I 18F V1 MW OF TBWP.

a73-
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METHODOLOGICAL CONSIDERATIONS
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TABLE 5

SUBJECT DATA

Trtmnt. S Init, Rank D. 0. * H. G. C. * Specialty

P I JR Pfc 5/27/40 15 Corpsman
L 2 ER Pfc 2/ 7/45 12 Eng. Equip. Repairman
A
C 3 3C Sp/4 11/10/39 12 Lt. Veh. Driver
EB 4 DP Pfc 3/ 5/42 12 Field ArtilleryB

0

5 RN Pfc 1/ 9/44 11 Supply Handler

6 RM Sp/4 2/17/42 12 Infantry Man
SS 7 TB Pfc 6/ 2/42 13 Clinical Psychol. Spec.

O 8 ND Pvt. 12/12/4Z 14 Clerk
PO 9 RH Sgt. 11/ 1/38 12 Armor Crewman

L 10 BR Sp/5 7/17/44 12 Helicopter Mech.
AM 11 BS Pfc 7/22/42 14 Clerk TypistM

1 12 RW Pic 9/ 5/43 11 Corpsman
N 13 BK Pic 3/ 3/45 12 Construction Mech.
E

14 JN Pfc 1/31/44 12 Clerk Typist

15 HS Sp/ 4  9/27/44 12 Infantry Crewman

*D. 0.B. - Date of Birth
*H. 0.C.. - Highest Grade Completed
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Table 6 Four-Subject Test Schedule

lst Day Time 2nd Day Time 2nd Day Time

0 0830-0945 b. 5 0830-0915 d. 4 1530-1615
0900-1015 0845-0930 1545-1630
0930-1045 0900-0945 1600-1645
1000-1115 0915-1000 1615-1700

R 0945-1106 DA 0915-0930 R&M 1615-1800
1015-1119 0930-0945 1630-1815
1045-1130 0945-1000 1645-1830
1115-1145 1000-1015 1700-1845

b.1 1100-1145 R .0930-1000 d. 5 1-00-'Q5

1115-1200 .. 0945-1015 1815-1900
1130-1215 1000-1030 1830-1915
1145-1230 1015-1045 1845-1930

M 1145-1230 d.1 1000-1045
1200-1245 1015-1100
1215-1300 1030-1115
1230-1315 1045-1130

b.2 1230-1315 M 1045-1130
1245-1330 1100-1145
1300-1345 1115-1200
1315-1400 1130-1215 Key

R 1315-1400 d.2 1130-1215
1330-1415 1145-1Z30 0 = Orientation
1345-1430 1200-1245 R = Rest
1400-1445 1215-1300 M = Mealtime

b =Baseline Test
b. 3. 1400-1445 R 1215-1330 Session

1415-I500 1230-1345 DA = Dose Admin-
1430-1515 1245-1400 itao

1445-1530 1215-1300 d istration
d xDosage Test

R 1445-1530 d. 3 1330-1415 Session
1500-1545 1345-1430
1515-1600 1400-1445
1530-1615 1415-1500

b.4 1530-1615 R 1415-1530
1545-1630 1430-1545
1600-1645 1445-1600
161501700 1500-1615

76w
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SIGNIFICANCE TESTS
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